Introduction
The National Institutes of Health (NIH) Clinical and Translational Science Awards (CTSAs) are a biomedical research infrastructure supporting the rapid translation of science into public health impact. 1 Community engagement, "the process of working collaboratively with and through groups of people affiliated by geographic proximity, special interest, or similar situations to address issues affecting the well-being of those people" is recommended in all CTSA components to enhance translation. In fact, strengthening community engagement's integration throughout the translational science spectrum is recognized as a powerful approach to reach underserved populations, local community organizations, and healthcare providers to ensure that medical advances are reaching people in need. 3, 4 Despite its potential to enhance the real-world impact of science, a recent Institute of Medicine report evaluating the CTSAs noted a paucity of investigation regarding the prevalence and effectiveness of community engagement in research. 1, 5 To better understand where and how to build on existing CTSAs' community engagement capacity, several institutions have conducted surveys to evaluate existing community engagement efforts with NIH-funded research and investigators. 6, 7 The mission of the UCLA Clinical and Translational Science Institute's (CTSI), comprised of UCLA, Cedars-Sinai Medical Center, Charles R. Drew University (CDU), and Los Angeles Biomedical Research Institute (LA Biomed)/Harbor-UCLA Medical Center, is "to create a borderless institute that brings UCLA resources and innovations to bear on the greatest health needs of Los Angeles. " 8 Within the UCLA CTSI, the Community Engagement and Research Program (CERP) facilitates research collaborations between faculty and community stakeholders. 9 To better understand the prevalence of community-engaged research and faculty interest in and needs around this research, CERP conducted a survey of all UCLA CTSI faculty. This paper adds to the existing literature on community-engaged research in CTSAs by using, multivariable analyses to examine factors associated with participation in and interest in community-engaged research in a large multiinstitutional CTSA. without UCLA appointments at the three UCLA CTSI-affiliated institutions (Cedars-Sinai, CDU, LA Biomed/Harbor-UCLA Medical Center) at the time of the survey. With the exception of the UCLA School of Nursing, the survey was not anonymous and was distributed in three waves from 2012 to 2013 via e-mail using a UCLA developed, open-source, survey software (Web-based Interactive Survey Environment), tracking nonresponders, partial completers, and completers. Each survey wave was deployed over 6 weeks with up to six reminder e-mails sent to partial completers and nonresponders. A one-time survey link was e-mailed by the UCLA School of Nursing Dean's Office to their faculty. All respondents completing the survey were enrolled in a weekly raffle for an iPad. Of 3,022 faculty sent invitations, 33.7% (n = 1,019) started the survey. Survey item response rates in this manuscript ranged from 92.7% (n = 945/1,019) to 86.1% (n = 878/945) (Figure 1 ).
Measures
The survey collected data on prior participation in communityengaged programs; interest in learning about best practices for community-engaged research; projected hours an individual would be able to commit in community-engaged research in a year; incentives that would increase the likelihood a respondent would participate in opportunities to learn about communityengaged research, demographic characteristics, and primary academic affiliation. (Figure 1 ) The NIH definition of communityengagement prior was provided in the survey introduction. 2 The Institutional Review Boards of UCLA and VA Greater Los Angeles Healthcare System determined that the survey was not human subjects research.
Data analysis
Categorical variables were summarized by frequencies and percentages of nonmissing values, and continuous variables were summarized by means and standard deviations. Due to varying survey item response rates for different questions, we report the number of respondents selecting one or more responses for each survey item. Survey respondents were stratified by faculty rank into clinical instructor, assistant professor, associate professor, and professor. We report unadjusted comparisons of each item between pretenure (clinical instructor, assistant professor) and tenured (associate and full professor) faculty using chi-square and Fisher's exact tests where appropriate. Analyses were not adjusted by site (e.g., hospital, School of Nursing), because we did not expect site differences due to UCLA CTSI faculty being within the same system. Logistic regression models were used to identify characteristics associated with past participation in communityengaged research, as well as interest in learning about best practices. Models were adjusted for gender, age, race/ethnicity, education level, discipline, and faculty rank. All covariates included a category for nonresponse to include incomplete cases in the analysis. Odds ratios and 95% confidence intervals for each covariate were reported. A p-value <0.05 was considered statistically significant. We conducted sensitivity analyses using Chung n Faculty Perceptions in Community Engagement faculty rank instead of tenure status in the unadjusted and adjusted models. All analyses were performed using SAS v. 9.3 (SAS Institute, Cary, NC, USA).
Results

Demographics
Of 923 faculty completing the demographics section ( Table 1) , 13 .0% (n = 120/923) were clinical instructors/lecturers, 32.5% (n = 300/923) were assistant professors, 21.6% (n = 200/923) were associate professors, and 32.8% (n = 303/923) were full professors. Slightly more than half were male. Almost all, 98.2% had a doctoral degree (e.g., MD, DDS, DrPH, or PhD). Over 60% of respondents were physicians, about 10% dentists, and 18.6% scientists from basic and social science or statistics. Of note, 12 (1.3%) were allied health professionals without doctoral degrees such as dental hygienists.
Prior experience in community-engaged projects
Slightly less than half, 45.5% (n = 395/923) of respondents had prior experience with community-engaged projects, programs, education, or research ( Table 2) . A significantly lower percentage of pretenure had prior experience in community-engaged work than tenured faculty (pretenure 39.7%, n = 156/420; tenured 50.3%, n = 239/503; p = 0.002). More than half (64.2%, n = 483/923) expressed interest in learning about community-engaged research with no significant differences by tenure status.
Best mode and incentives to learn community-engaged research
Of the 475 faculty providing at least one response to the survey item asking what the best modes for learning about community engaged research, 91.8% (n = 436/475) selected seminars, grand rounds, self-directed online learning opportunities and 52.0% (n = 247/475) selected participation in community partnered research project, meeting community partners, formal mentorship and consultation with no significant differences by tenure status. About 15% (15.6%, n = 74/475) selected one, 33.7% (n = 160/475) two, and 16.4% (n = 78/475) selected three response options (not in tables).
Of 458 faculty providing at least one response to the survey item asking what were the barriers to conducting community-engaged research, 73.6% (n = 337/458) selected lack of time, 21.4% (n = 98/458) funding, 27.9% (n = 128/458) access to community partners, and 23.1% incentive/reward structure. A significantly greater percentage of pretenure than tenured faculty endorsed lack of inventive/reward structure as a barrier (27.9% vs. 19.2% respectively, p = 0.028). Forty percent (n = 183/458) selected one, 28.4% two, 22.3% (n = 102/458) three, 5.9% (n = 27/458) four, and 3.5% (n = 16/458) selected five response options (not in tables). Of 439 faculty providing at least one response to the survey item asking what would increase the likelihood of participating in opportunities to learn about community-engaged research across all faculty, 73.6% (n = 337/439) noted career development awards to protect time; 58.5% (n = 257/439) convenience of learning opportunities, 63.1% (n = 277/439) pilot grants, 47.6% (n = 209/439) improved access to community partners; and 47.8% (n = 210/439) cited faculty promotion criteria. A significantly greater percentage of pretenure than tenured faculty noted career development grants (68.2% vs. 49.2% respectively, p < 0.001) and faculty promotion criteria incentivizing community-engaged research (54.9% vs. 42.2% respectively, p = 0008) would increase the likelihood of participating in learning opportunities. Onefifth (n = 88/439) selected one, 26.7% (n = 113/439) two, and 26.0% (n = 114/439), 15 
Chung n Faculty Perceptions in Community Engagement
Logistic regression models for past participation and interest in learning about CE best practices In adjusted analyses, African American (OR 4.06, CI 1.68-9.82, p = 0.002) and Latino (OR 1.91, CI 1.10-3.33, p = 0.022) faculty had higher odds of prior participation in community-engaged projects compared to whites ( Table 3) . Basic scientists, social scientists, and statisticians had lower odds of prior participation (OR 0.54, CI 0.32-0.91, p = 0.020) than physicians, dentists, psychologists, health systems administrators, and allied health professionals. There was a trend toward tenured faculty's odds of prior participation in community-engaged projects to exceed pretenure faculty, but it did not reach statistical significance (OR 1.44, CI 1.00-2.07, p = 0.052).
Female faculty had greater odds of interest (OR 1.40, CI 1.02-1.93, p = 0.038) in learning about best practices in communityengaged research than males. African American (OR 4.31, CI 1.42-13.08, p = 0.010) and Asian or Pacific Islander (OR 2.24, CI 1.52-3.28, p < 0.001) faculty had greater interest in learning about community-engaged research than whites. Tenured faculty had greater interest (OR 1.70, CI 1.11-2.06, p = 0.014) in learning about community-engaged research than pretenured faculty.
Discussion
Although reports have noted the need to enhance NIH CTSAs' capacity for community-engaged research, few publications provide evidence on the prevalence and scope of communityengaged research activity and interests within CTSAs.
1,10 Our report adds important information on the capacity for and interests in community-engaged research within the UCLA CTSI. Overall, slightly more than 40% of faculty respondents reported prior experience in community-engaged projects, programs, education, or research, while over half had interest in learning about community-engaged research, similar to Ohio State's CTSA (42.6%), 7 though lower than the Harvard CTSA (58%). 6 Unlike our study, both reports surveyed a select subset of CTSA investigators. Regardless of past experience, about half of UCLA respondents expressed interest in learning about communityengaged research-levels similar to Harvard Catalyst. With over 800 respondents, our study has a substantially larger sample than prior reports and is the only study to our knowledge with sufficient diversity to explore racial/ethnic and tenure track differences in participation and interest in community engagement. UCLA CTSI minority faculty was more likely than Whites to have interest in and to have participated in community-engaged research. Specifically, African American and Latinos had over four times and nearly two times higher odds, respectively, of prior participation in community-engaged projects than Whites. Similarly, African American and Asian American faculty had greater interest in learning about community-engaged research than Whites. Since translational research with a focus on community engagement is a key strategy for reducing racial and ethnic health disparities, our findings of increased interests by Table 3 . Logistic regression models for past participation in community-engaged (CE) projects, and interest in learning about CE best practices.
Chung n Faculty Perceptions in Community Engagement minority faculty are consistent with observations that minority researchers are more likely to study minority health issues.
11
Developing the necessary infrastructure to conduct high-quality, community-engaged research requires training approaches compatible with faculty preferences and offering incentives to address existing barriers. 12 Although communityengaged research training opportunities are increasing, faculty interested in this research face persistent challenges. 6, [12] [13] [14] [15] Our survey found that over 90% of the UCLA CTSI faculty preferred traditional approaches to training, such as seminars, grand rounds, and self-directed online learning opportunities. Over half indicated a preference for more intensive approaches, such as participation in current community partnered research projects, meeting community partners, and formal mentorship/ consultation. Our results suggest that CTSAs may need to offer a range of training options from low intensity, open to all faculty, to more intensive/formal training opportunities for selected faculty.
Prior reports have noted that an additional challenge, particularly for junior faculty, is that timelines for communityengaged research may not be aligned with tenure review timelines. [13] [14] [15] [16] For all faculty, including NIH funded researchers, the length of time required to develop community partnerships and collect primary data, often in nonrandomized controlled trial (RCT) designs, may not be compatible with timelines for achieving traditional academic benchmarks of "progress" and accepted products, specifically high impact, peer-reviewed RCT publications and grants. 10, 13, [16] [17] [18] Consistent with prior work, 10, 13, [16] [17] [18] our survey revealed that about three-quarters of faculty noted lack of time, about half noted lack of funding as barriers to conducting community-engaged research, while slightly more than one-fifth listed lack of capacity/skill and access to community partners as barriers. As in prior reports describing low to moderate levels of support in valuing community-engaged research in the faculty promotion process at CTSAs, a significantly greater percentage of pretenure (27.9%) than tenured faculty (19.2%) indicated lack of incentives was a barrier to learning about community-engaged research. Also, our findings revealed that over 60% of pretenure faculty indicated that faculty promotion criteria, and over half noted career development grants would increase communityengaged research training participation. There were several limitations to our report. A significant limitation was the relatively low overall response rates and high rates of missing responses to individual survey items. However, our survey response rates are consistent with other surveys of health professionals, CTSAs, and university-wide community engagement surveys. This limitation may be mitigated in part by our report's sample being larger than similar studies. Because our survey was limited to one large, multiinstitutional CTSA, our findings may not be generalizable to other CTSAs. Another potential limitation is that our report also included communityengaged projects in education and health services delivery in contrast to prior reports describing community engagement within existing NIH-funded research. However, our survey included this approach because CTSAs may consider leveraging existing community-academic partnerships to accelerate community-engaged research across the other traditional missions in university-based health sciences such as education and patient care. Although the UCLA CTSI faculty are more diverse than many other CTSAs, 19 we still had relatively small numbers of Latino and African American respondents.
Conclusion
These limitations notwithstanding, our report adds to the literature examining the prevalence of community-engaged research within CTSAs and offer insights on how to build capacity in this area. Our findings suggest that levels of experience with and interest in community-engaged research within the UCLA CTSI vary by faculty characteristics, including race/ethnicity and rank. Further, faculty members who are interested in learning more about community engagement endorse multifaceted approaches to obtaining additional low-and high-intensity training opportunities in addition to endorsing increased funding to help investigators build or strengthen partnerships to conduct partnered research. To address barriers to promotion for junior faculty who are interested in or who are conducting this research, committees on academic promotions should develop and disseminate clear guidelines for advancement among investigators who emphasize community-engaged research. 20 Additional qualitative work is needed to explore these issues in greater depth, perhaps with an option for anonymous responses to promote increased candor in participant responses. Finally, future work should follow-up on our report's novel observation that female and minority faculty are more likely to participate in community-engaged research and training opportunities than male and White faculty in order to build CTSA capacity for translational, community-engaged research may require focusing resources on minority and female faculty development.
